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ARCHERY ARROW HAVING IMPROVED 
FLIGHT CHARACTERISTICS 

REFERENCE TO RELATED APPLICATION 

This application is a continuation-in-part of U.S. patent 
application Ser. No. 14/531,063 for “Archery Arrow Having 
Improved Flight Characteristics, filed on Nov. 3, 2014, 
which is a divisional of U.S. patent application Ser. No. 
13/306,966 for “Archery Arrow Having Improved Flight 
Characteristics, filed on Nov. 29, 2011, now U.S. Pat. No. 
8,876,640, which claims the benefit of priority to U.S. 
Provisional Patent Application for “Archery Arrow Having 
Improved Flight Characteristics.” Ser. No. 61/417.726, filed 
on Nov. 29, 2010, and the disclosure is incorporated fully 
herein by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 
The present invention relates generally to archery arrows, 

and more specifically to techniques for improving the flight 
characteristics of the arrow. The present invention is more 
particularly, though not exclusively useful as improving the 
accuracy of the arrow by adopting an internal dampening 
material which provides for the minimization of the oscil 
lation and the selective placement of the center of gravity of 
a 3OW. 

Description of the Related Art 
Modern arrows are typically made from a carbon fiber 

arrow shaft that is hollow, and include a point in the front of 
the arrow shaft, a nock in the rear of the arrow shaft, and 
fletching along the Surface of the arrow shaft adjacent the 
nock. In flight, the hollow arrow shaft flexes slightly along 
its length in an oscillatory motion. Specifically, the action of 
shooting the arrow from the bow creates a lateral deflection 
along the length of the arrow which oscillates. This oscil 
latory motion, coupled with the natural rotation of the arrow 
due to the fletching, results in an imperfect flight of the 
arrow. In some cases, the flight can be disrupted Sufficiently 
by the oscillation such that the arrow misses the intended 
target. Thus, minimization of the oscillatory motion of an 
arrow improves the accuracy of the arrow. 

Another characteristic of archery arrows that impacts 
flight is the placement of the center of gravity of the arrow. 
In cases where hunting points are used, the center of gravity 
will be far forward in the arrow. In other circumstances, the 
point may be light, creating an arrow having a center of 
gravity far back in the arrow. Often, the location of the 
center of gravity of an arrow is an aspect of personal 
preference for the shooter, so the ability to select the location 
of this would be advantageous so as to provide an archer 
with the capability to match the point weight, the arrow, and 
the location of the center of gravity for each arrow used. 

In light of the above, it would be advantageous to provide 
an arrow that is capable of adaptation to minimize oscilla 
tions during flight, as well as adjust the positioning of the 
center of gravity of an arrow. 

SUMMARY OF THE INVENTION 

The archery arrow having improved flight characteristics 
of the present invention is designed to improve the accuracy 
of the arrow by incorporating an internal dampening mate 
rial into the arrow. An improved arrow is provided that is 
equipped with a dampening medium within the central bore 
of the arrow shaft. 
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2 
In a preferred embodiment, the dampening materials may 

include, but not be limited to, silicon, epoxies or urethanes 
and these materials may at least partially solidify once 
positioned within lumen and maintain the position along the 
length of the shaft. Alternatively, the dampening materials 
may be created as inserts and be removably inserted into the 
lumen of the arrow shaft. Selection of various dampening 
materials may provide for varying degrees of stiffness. 
Dampening material in the lumen can extend a distance 
within shaft, where the distance may vary depending on the 
weight that is desired to be added to the arrow and the 
amount of desired effects of dampening. The dampening 
material may be placed throughout the entire length of the 
shaft, or only a portion of the shaft, or at multiple locations. 
In addition, the dissimilar dampening materials can also be 
equipped into the arrow in the present invention. 
The dampening effects of internal dampening materials 

decrease the initial deflection distance of the arrow and also 
serves to decrease the deflection with each oscillation. This 
also provides for an arrow having a selectable center of 
gravity location, as well as an arrow that has improved flight 
characteristics through the minimization of unwanted 
deflections and oscillations. Therefore, by selectively 
including a variety of dampening materials in a single arrow 
shaft, an arrow having highly customizable mechanical and 
flight characteristics can be devised through the present 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The nature, objects, and advantages of the present inven 
tion will become more apparent to those skilled in the art 
after considering the following detailed description in con 
nection with the accompanying drawings, in which like 
reference numerals designate like parts throughout, and 
wherein: 

FIG. 1 is a diagrammatic view of an arrow in the present 
invention, with an illustration of laterally flexed arrow, when 
it is shot; 

FIG. 2 is a cross-sectional view taken along lines 2-2 of 
FIG. 1; 

FIG. 3 is a diagrammatic view of an arrow in the present 
invention, showing the center of gravity of it; 

FIG. 4 is a cross-sectional view of an arrow taken along 
lines 4-4 of FIG. 3; 

FIG. 5 is a cross-sectional view of the arrow taken along 
lines 4-4 of FIG. 3 with an alternative dampening material 
inserted within; 

FIG. 6 is a view of the dampening material of the present 
invention shown formed with pulling apertures and demon 
strating the resilience and deformability of the dampening 
materials for positioning within the arrow lumen; 

FIG. 7 is a cross-sectional view of the arrow taken along 
lines 4-4 of FIG. 3 with multiple alternative dampening 
materials inserted within; and 

FIG. 8 is a graphical representation of the deflection and 
oscillation of the arrow shaft in the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

An improved arrow is provided that is equipped with a 
dampening medium within the central lumen, or bore, of the 
arrow shaft. Referring to FIG. 1, an arrow 100 is provided 
and includes an arrow shaft 102 fitted with a point 104 at its 
front end, a nock 106 at its rear end, and fletching 108 
positioned on the outer surface of shaft 102 adjacent nock 
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106. As the arrow 100 is shot from a bow (cross or 
compound), the shaft 102 flexes laterally from a straight 
position 110 to a deflected position 112. Specifically, the 
arrow shaft 102 bends along its length so as to deflect a 
distance 114. Due to the flexible and resilient nature of the 
shaft 102, this deflection distance oscillates as the arrow 100 
flies through the air to a target. 

FIG. 2 is a cross-sectional view taken along lines 2-2 of 
FIG. 1, showing the tubular nature of the shaft 102. As 
shown, shaft 102 has an outer diameter 116 and is formed 
with a central lumen 118. The wall thickness 120 may vary 
depending on the weight and rigidity of the shaft 102. In 
Some cases, the wall thickness may be greater, however, this 
arrow will be heavier due to the increase in shaft material. 
In a preferred embodiment, shaft 102 is made from a carbon 
fiber or as is known in the art. These shafts have an inherent 
flexiblity due to the materials and manufacturing, and can 
result in an arrow having significant deflection 114. As stated 
above, the amplitude of this deflection 114 can significantly 
affect the flight characteristics of the arrow 100. 
An arrow will have a typical center of gravity. For 

instance, referring to FIG. 3, the center of gravity 122 is 
shown in the front half of the arrow 100. The positioning of 
the center of gravity 122 along arrow 100 will be determined 
by the weights of shaft 102, the point 104, nock 106 and 
fletching 108. 
The arrow of the present invention 100 is equipped with 

an internal dampening material which provides for the 
minimization of the deflection 114, the dampening of any 
deflection 114, and the selective placement of the center of 
gravity 122 along the length of the arrow shaft 102. Refer 
ring to FIG. 4, a cross-sectional view of arrow 100 as taken 
along lines 4-4 of FIG. 3, dampening material 124 is shown 
in lumen 118 and extends a distance 126 within shaft 102. 
As can be appreciated, distance 126 may vary depending on 
the weight that is desired to be added to the arrow 100, and 
the amount of dampening that is desired. For instance, if 
only a small adjustment to the center of gravity 122' is 
desired, a small amount of dampening material 124 may be 
added. This would necessarily have a minimal effect on the 
dampening function for the arrow 100. Alternatively, a 
significant shift in the center of gravity 122 may be created 
by adding a larger amount of dampening material 124 to 
lumen 118 of arrow 100. 
The dampening material 124 may be placed throughout 

the entire length of the shaft 102, or through only a portion 
of the shaft. Lumen 118 may be filled with multiple damp 
ening materials 124, and Such multiple dampening materials 
124 may be of similar or dissimilar materials. For instance, 
the portion of the lumen adjacent the point may be filled with 
a first dampening material, and the portion of the lumen 
adjacent the nock may be filled with a second dampening 
material. The first and second dampening materials may be 
the same or dissimilar to achieve a desired dampening effect 
on shaft 102. The shaft-stiffening and dampening effects of 
the material 124 provides for the deflections and oscillations 
in arrow 100 to diminish as the arrow flies towards its target. 

Referring now to FIG. 5, the cross-sectional view of 
arrow 100 taken along lines 4-4 of FIG. 3 is shown. The 
dampening material 124 as shown in FIG. 5 is formed as a 
dampening insert 125. The dampening insert 125 is remov 
ably inserted into the lumen 118 and may be made with 
multiple dampening materials 124, which may be of similar 
or dissimilar dampening materials. For instance, one portion 
of the dampening insert 125 may be made with a first 
dampening material, and a different portion of the dampen 
ing insert 125 may be made with a second dampening 
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4 
material. The first and second dampening materials may be 
the same or dissimilar to achieve a desired dampening effect 
on shaft 102. The number of different dampening materials 
124 used for the dampening insert 125 is not limited and the 
use of multiple dampening materials 124 for the dampening 
insert 125 is contemplated. 
The dampening insert 125 is formed having length 126 

and configured to fit within the lumen 118. It is contemplated 
that the dampening insert 125 may be configured to fit within 
preexisting arrow shafts. The dampening insert 125 is 
removably inserted into the lumen 118 by placing one end of 
the dampening insert 125 and moving the dampening insert 
125 to the desired location within the lumen 118 of the arrow 
shaft 102. The dampening insert 125 may be moved through 
the lumen 118 by the use of a rod or other similar elongated 
structures. The rod may have markings at regular intervals 
indicating distance measurements. This will allow for the 
precise placement of the dampening insert 125 inside the 
lumen 118. To remove the dampening insert 125, the rod will 
be used to push the dampening insert 125 all the way 
through the arrow shaft 102. The shaft-stiffening and damp 
ening effects of the dampening insert 125 provides for the 
deflections and oscillations in arrow 100 to diminish as the 
arrow flies towards its target. 

Referring now to FIG. 6, an alternative embodiment of the 
dampening insert 124 is shown and formed with pulling 
apertures 150. Apertures 150 are sized to receive a pull line 
152 which, when tension is applied in directions 154, cause 
dampening insert 125 to deform from an original diameter 
156 to a smaller diameter 158 as the dampening insert 
elongates in directions 154. By passing one of the pull lines 
152 through the hollow lumen of an arrow shaft, the 
dampening insert 124 may be elongated and positioned 
within the arrow lumen of the arrow shaft (108 of FIG. 5) 
and adjusted in direction 123. Once in position, pull lines are 
released causing the dampening insert 124 to attempt to 
return to its original shape, but being held in place by friction 
created between the expanding dampening insert 124 and 
the interior surface of the arrow shaft 102. Once in position, 
pull lines 152 may be removed. Alternatively, pull lines 152 
may be simply pushed into the arrow shaft for later removal 
or positional adjustment of the dampening insert 124. 

It is to be appreciated that multiple dampening inserts 124 
may be used to add weight to the length of an arrow shaft at 
specific locations within the shaft. By connecting the pull 
line 152 of a first dampening insert 124 to a second damp 
ening insert 124, multiple dampening inserts may be 
inserted into the arrow shaft and positioned in place. 

Referring now to FIG. 7, the cross-sectional view of 
arrow 100 taken along lines 4-4 of FIG. 3 with dampening 
insert 125 and dampening insert 128 is shown. As shown in 
FIG. 6, the arrow 100 has dampening insert 125 made of 
dampening material 124 and dampening insert 128 made 
with dampening material 127 located within the lumen 118 
of the arrow shaft 102 at predetermined distances. As 
described above, dampening inserts 125 and 128 may be 
made of single or multiple dampening materials 124 and 
127, respectively. Dampening insert 128 may be substan 
tially similar to dampening insert 125 in construction, shape, 
and size. Dampening material 124 may be similar or dis 
similar to dampening material 127 and the length 126' may 
be similar or dissimilar to length 129. It is contemplated that 
multiple dampening inserts may be placed within the lumen 
118 of the arrow shaft 102 and that the multiple dampening 
inserts may be similar or dissimilar without departing from 
the scope and spirit of the invention. 
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Referring to FIG. 8, a graphical representation of the 
deflection and oscillation of the arrow shaft 102 is shown. 
Specifically, graph 200 includes a representative graph of the 
amplitude of deflection as a function of flight time. This 
graphical representative is merely exemplary of a preferred 
embodiment, and represents one embodiment; the deflection 
and dampening can be adjusted by the addition and place 
ment of dampening materials 124. 

Graph 200 includes a first oscillating curve 202 repre 
senting an arrow that is not equipped with the present 
invention. Specifically, curve 202 has a maximum deflection 
204, and a consistent amplitude of deflection 206 represent 
ing an un-dampened oscillation of the shaft of an arrow 
during its entire flight. Curve 210 (shown in dashed lines) 
represents the arrow 100 of the present invention has a 
higher stiffness and thus has an initial deflection of 211, 
which diminishes through flight to a lesser amplitude shown 
as 212. The dampening effects of dampening materials 124 
decrease the initial deflection distance 211 of arrow 100, and 
also serves to decrease the deflection with each oscillation. 
This provides for an arrow 100 having a selectable center of 
gravity location, as well as provides for an arrow that has 
improved flight characteristics through the minimization of 
unwanted deflections and oscillations. 

Graph 200 indicates that the frequency of deflections 
within arrow 100 is similar to those of an ordinary arrow not 
equipped with the dampening materials of the present inven 
tion. However, it is to be appreciated that the selection of 
various dampening materials will provide for a change in the 
amplitude and periodicity of the oscillations experience by 
the arrow 100. For instance, dampening materials having a 
higher viscosity may decrease the frequency of oscillations, 
and dampening materials having a lower viscosity may 
provide for faster oscillations. Also, selection of various 
dampening materials may provide for varying degrees of 
stiffness, in which a dampening material 124 having a higher 
stiffness will result in lower deflections 114, while damp 
ening material 124 having a lower stiffness may result in 
greater deflections 114. 

In a preferred embodiment, dampening materials 124 may 
include, but not be limited to, silicon, epoxies or urethanes. 
These materials may at least partially solidify once posi 
tioned within lumen 118 and maintain the position along the 
length of shaft 102. In other cases, the dampening materials 
may remain Viscous, with a Sufficient viscosity to maintain 
the position of the material within the length of arrow shaft 
102. In other cases the dampening material 124 is formed as 
a dampening insert 125 and removably inserted within the 
lumen 118 of the arrow shaft 102. 

It is also to be appreciated that the arrow of the present 
invention may be equipped with multiple locations of damp 
ening materials 124 within lumen 118. For instance, a length 
126 of dampening materials 124 may be positioned forward 
in the arrow 100 to provide a center of gravity 122 near the 
point 104, and a second length of dampening material 124 
near fletching 108 to provide a selected location of center of 
gravity, and a desired attenuation of oscillations. 

It is also to be appreciated that the arrow 100 of the 
present invention may include dampening materials 124 of 
dissimilar material. For instance, a low viscosity light 
weight material may be positioned in lumen 118 between 
two separate placements of dampening materials of higher 
Viscosity or weight. Thus, by selectively including a variety 
of dampening materials 124 in a single arrow shaft 102, an 
arrow having highly customizable mechanical and flight 
characteristics can be devised using the present invention. 
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What is claimed is: 
1. An archery arrow having improved flight characteris 

tics comprising: 
an arrow shaft having a length and an outer diameter and 

formed with a central lumen; 
a point attached to a first end of said arrow shaft; 
a nock attached to a second end of said arrow shaft; and 
a dampening insert inserted within said central lumen 

along said length of said arrow shaft, wherein said 
dampening insert is spatially disparate from said point 
and said nock. 

2. The archer arrow of claim 1, wherein said dampening 
insert comprises a dampening material. 

3. The archery arrow of claim 1, wherein said dampening 
insert comprises a plurality of dampening materials. 

4. The archery arrow of claim 3, wherein said plurality of 
dampening materials are all dissimilar. 

5. The archery arrow of claim 1, further comprising a 
second dampening insert. 

6. The archery arrow of claim 5, wherein said second 
dampening insert comprises a dampening material. 

7. The archery arrow of claim 6, wherein said second 
dampening insert comprises a plurality of dampening mate 
rials. 

8. The archery arrow of claim 7, wherein said plurality of 
dampening materials are all dissimilar. 

9. The archery arrow of claim 8, wherein said dampening 
insert and said second dampening insert are dissimilar. 

10. The archery arrow of claim 8, wherein said dampening 
insert and said second dampening insert are the same. 

11. An archery arrow having improved flight character 
istics comprising: 

an arrow shaft having a length and an outer diameter and 
formed with a central lumen; 

a point attached to a first end of said arrow shaft; 
a nock attached to a second end of said arrow shaft; 
a first dampening insert inserted within said central lumen 

along said length of said arrow shaft, wherein said first 
dampening insert is spatially disparate from said point 
and nock; and 

a second dampening insert inserted within said central 
lumen along said length of said arrow shaft, wherein 
said second damping insert is spatially disparate from 
said point and said nock. 

12. The archery arrow of claim 11, wherein said first 
dampening insert is made of a first dampening material. 

13. The archery arrow of claim 12, wherein said second 
dampening insert is made of a second dampening material. 

14. The archery arrow of claim 13, wherein said first 
dampening material and said second dampening material are 
dissimilar. 

15. The archery arrow of claim 11, wherein said first 
dampening insert comprises a plurality of dampening mate 
rials. 

16. The archery arrow of claim 15, wherein said second 
dampening insert comprises a plurality of dampening mate 
rials. 

17. The archery arrow of claim 16, wherein said first 
dampening insert and said second dampening insert are 
dissimilar. 

18. An archery arrow having improved flight character 
istics comprising: 

an arrow shaft having a length and an outer diameter and 
formed with a central lumen; 

a point attached to a first end of said arrow shaft; 
a nock attached to a second end of said arrow shaft; and 
a plurality of dampening inserts inserted within said 

central lumen along said length of said arrow shaft, 
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wherein said plurality of dampening inserts are spa 
tially disparate from said point and said nock. 

19. The archery arrow of claim 18, wherein said plurality 
of dampening inserts are each placed at different locations 
along said length of said shaft within said lumen. 5 

20. The archery arrow of claim 18, wherein said plurality 
of dampening inserts is each made of a different dampening 
material. 


